ABSTRACT. This 
INTRODUCTION
In the early fifties C.J. Tranter (15) and R.V. Churchill (7) examined in some detail the (discrete) Legendre transform, which is defined in terms of the Legendre polynomials Pk(X), kEP={0,1,2,...}, and discussed its applicability mainly to the solution of partial differential equations. The present authors dealt with applications of this transform to a variety of problems in approximation theory in (14) , (4), (5) .
The first aim of this paper is to generalize this transform by replacing k by an arbitrary real , thus to study the transform This inverse transform will be called the second continuous Legendre transform of F. Our first objective will be to prove the inversion under conditions different to those of MacRobert and Robin (Theorem I).
Given the transform (1.2), there also arises the question as to its inversion.
One naturally expects that the transform leading to it is (I. I). It Pk(x) as a sum of an infinite series of Legendre polynomials and an extra term describing the singularity of Pk(x) at the point x=-1.
PRELIMINARIES
The Legendre functions will be defined by means of the hypergeometric series. 
Bailey (I).)
The Legendre functions Pk(x) are now defined for x (-1,1], R by e x(x) := (-x,x+;;i) 
Of importance is the Parseval equality The proof is now completed by the uniqueness theorem (2.13).
We can now prove the inversion formula for the transform defined in (3. ). 
